Purpose. As a form of high-intensity functional training (HIFt), crossFit training has grown in popularity over the last decade. the aim of this analysis is to provide researchers with a tool to further guide scientific inquiry in this area of research. Methods. Even though systematic reviews and meta-analyses are preferred when analysing and synthesizing large numbers of scientific studies, the current literature on crossFit training is scarce. therefore, we used a content analysis approach to (1) review the literature on the topic; (2) synthesize the available research and examine the most popular issues, trends, and methodologies used; and (3) present an overall state of the literature and propose potential directions for future research. Results. A total of 104 studies related to HIFt and crossFit training were identified. these were published between 2007 and 2018 in 15 different countries, in 69 journals. the analysis referred to 6 main themes: (1) publication year, (2) country of research, (3) the peer-review journals publishing this type of research, (4) topical areas primarily studied, (5) research design, and (6) characteristics of individuals involved in this training modality. Conclusions. to our knowledge, this is the first study to provide a content analysis of the available literature on HIFt and crossFit training. the literature contributed significantly to the development of HIFt concepts, yet additional studies are needed to elucidate how HIFt/crossFit training may differ from more traditional training programs. Hopefully, our study will facilitate collaboration among scholars interested in HIFt modalities.
Introduction
As a form of high-intensity functional training (HIFt), crossFit training has grown in popularity throughout the world, with the number of crossFit gyms, or 'boxes,' increasing exponentially over the last decade and equalling over 14,000 worldwide today [1, 2] . crossFit training began as a unique training activity, originally created by Greg Glassman in california, in the mid 1990's, and offers participants an opportunity for self-improvement and reinvention of the body and of one's identity [3, 4] . Defined as 'constantly varied functional movements performed at high intensity' [5, p. 1], crossFit training utilizes a variety of modalities, including weight training, gymnastics, body weight movement, and mono-structural exercises, such as running, to promote general physical preparedness [5] . Along with other forms of high-intensity interval training, HIFt and crossFit training have become increasingly popular in the fitness community in the United States and around the globe. Initially designed as an exercise program to endorse functional fitness, crossFit training (and, as brand, crossFit, Inc.) has undergone an extensive transformation into a global, multi-milliondollar industry, labelling itself as the 'sport of fitness' [3, p. 363] . Although bellar et al. [6] defined functional fitness as a form of exercise designed to emulate activities in everyday life, crossFit tM refers to functional exercises as 'compound movements (i.e. multi-joint) requiring universal motor recruitment patterns, performed from core to extremity' [5, p. 1] . recently, Feito et al. [7] have provided a working definition of what constitutes HIFt programs.
Periodically, it is necessary for scholars to review their field of study in terms of an overall progression of the literature [8] . Since 2007, research specifically related to HIFt/crossFit training has been published in a variety of journals with a wide range of topics (e.g. strength and conditioning, military medicine, sports medicine, sport behaviour, sport nutrition, sport performance). However, despite the training popularity within the fitness industry, research is scarce and studies analysing this literature are limited. to our knowledge, Knapp [9] was the first and most recent to undertake such a task when she reviewed over 2100 photographs published in the 'crossFit Journal' and provided insight into the ideal femininity and hegemonic masculinity presented. Nonetheless, that study did not represent a comprehensive view of the available literature. Since Knapp's publication, several other investigators have offered some insight to the state of the literature, with one or two specific outcomes.
Even though systematic reviews and meta-analyses are preferred when analysing and synthesizing large numbers of scientific studies, in this case, and considering the limited research currently available, we assumed that using a content analysis strategy was the most appropriate method of achieving a meaningful outcome. content analysis is a research technique frequently applied for examining information, or content, in written or symbolic material [10] . Many researchers have used content analysis to track trends in scholarly traditions and have identified patterns of development related to specific concepts and themes [11] , which provide an unobtrusive and nonreactive measurement technique to available data [12] . Additionally, berg and Lune [13] explained content analysis as a 'careful, detailed, systematic examination and interpretation of a particular body of material in an effort to identify patterns, themes, biases and meanings' (p. 349). For many years, researchers in comparable disciplines (e.g. hospitality, tourism, sport) have conducted this form of analysis as an instrument to determine concepts, trends, and future direction, as well as to make inferences about previous research. considering that the goal of this article is to create a better understanding of the current literature related to HIFt and crossFit training research, we assumed a content analysis approach as most appropriate to theorize future potential studies that would advance the literature for both scholars and practitioners. Moreover, the results of this study can be used to identify research trends and knowledge gaps, which in turn will help determine frameworks for their application in practitioner and academic development. As noted by Peetz and reams [12] , one way to examine how research in a field has been approached is through a critical examination of the literature produced. As such, investigations into the research content of a discipline can help determine what is on the cutting edge, considered valuable, or esteemed by academicians [14] . Ultimately, and considering the popularity of HIFt/ crossFit training within the fitness industry, the scope of this study is to bring HIFt, and crossFit training, into mainstream research.
With the growing body of research related to HIFt/ crossFit training, a comprehensive review of the existing literature is warranted. Despite the training type popularity, no other study has attempted to summarize the available related literature in this manner. Specifically, the topical areas, the methodologies used, and the general trends in this training modality are still unclear and need particular attention. therefore, the purpose of this research is threefold. First, we review the literature to create a baseline for current academic research specifically related to HIFt/crossFit training and discuss topical areas and research methods in articles published in peer-reviewed journals from January 1, 2007 to october 31, 2018. Second, we synthesize the available research, emphasizing the most popular topics and trends, as well as methodologies used. Lastly, we present an overall state of the literature, discuss relevant similarities and distinctions among studies, and propose potential directions for future research.
Material and methods
As descriptive research, this study adopted the technique of content analysis to address its objectives. According to riffe et al. [15] , a content analysis involves a systematic process of collecting, categorizing, analysing, and summarizing data (usually non-numeric) into meaningful information, which allows the drawing out of valid deductions or inferences in an objective manner. For this study, given the fact that limited research of this kind has been conducted within peerreviewed journals, the specific strategies and procedures adopted were based on numerous hospitality, tourism, and sport papers that have applied content analysis [12, [16] [17] [18] . As the first step of the literature review process, the sources of data were restricted to peer-reviewed articles in exercise and sport journals. the decision to limit the data collection to journal articles was not to negate the fact that academic journals are not the only sources of HIFt/crossFit training information, but to remain consistent with the understanding that academic journals constitute an important source of assessing current research.
the selection of the journal articles underwent a two-step process. In the first step, a broad search of literature related to HIFt and crossFit training was conducted in popular online databases, namely Google Scholar and PubMed, with the use of specific keywords (e.g. crossFit, high-intensity functional training, highintensity power training, extreme conditioning programs, intermittent training, functional exercise). both databases are considered the most common online databases for research related to HIFt/crossFit training. Specifically, Google Scholar has been selected in a number of other content analysis studies and is now considered a comprehensive tool for citation tracking for social science [19] [20] [21] [22] . the keyword search was completed by members of the research team and involved listing the terms with all the sectors related to HIFt/ crossFit training to avoid missing any relevant literature. to ensure that all applicable articles were obtained, the reference lists of the manuscripts retrieved were also checked to identify additional articles that could have been missed in the search process or were not recognized through the keywords. In the second step, all articles were scrutinized and evaluated for meeting our inclusion criteria (i.e. fulllength peer-reviewed journal, published in English, specifically mentioning HIFt/crossFit training or any variation thereof). Any other publications, such as research notes, case studies, editors' or readers' comments, letters to the editors, book reviews, dissertations/theses, and conference proceedings (i.e. abstracts), were not included in this analysis. In addition, each peer-reviewed article included had to be based on HIFt or crossFit training related research (e.g. sport behaviour, motivations to participate, injuries). It was not just enough to mention crossFit in order to be selected, but the main theme and/or concept of the paper needed to be central to HIFt/crossFit training. considering the lack of information in certain areas, we included several reports to provide additional content.
Subsequent to the selection of the articles, and in accordance with the purpose of the study, which was to identify emergent trends and suggestions for future research, a coding scheme for the content analysis was designed to collect a variety of categories of information appropriate for addressing the objectives of the study. the design of the scheme followed the suggestions of Marshall and rossman [23] , and rivera and Upchurch [24] . Each article was coded on the basis of the publication year, subtopics (i.e. physiological, psychological, other), purpose/aim of the study, participant characteristics, population, research design, data collection (i.e. survey, experiment, etc.), sample size, and statistical technique.
In organizing and gathering data for the analysis, the following measures were also instituted to ensure validity and reliability. First, the codes were clarified to avoid any possible ambiguities. However, in cases where such unforeseen ambiguity arose, the issue was discussed between the researchers to reach an agreement. Second, a clear process of abstracting information, similar to that applied by rivera and Upchurch [24] and Slattery [25] , was consistently followed. For every paper, the process involved reading: (a) the entire abstract, (b) the first paragraph, (c) the first two sentences of every subsequent paragraph, and (d) the final paragraph in full. In instances where the needed information was not obtained through this selective reading, the article was read in its entirety. Lastly, after the data entry was completed, all authors of the current manuscript read through every entry to check for possible errors and make the necessary corrections, and the cleaned data were subsequently analysed.
Ethical approval
the conducted research is not related to either human or animal use.
Results
After an extensive review of the literature referencing HIFt and crossFit training in years 2007-2018, we identified a total of 127 full-length peer-reviewed journal articles that met our inclusion criteria. After further examination for potential duplicates and reviewing the articles to make sure they specifically related to crossFit training, we found 21 articles that, although met our inclusion criteria, did not directly study HIFt or crossFit training, but instead were more related to high-intensity interval training. Additionally, we removed 2 specific articles as these were retracted from their respective journals during our exploratory process. overall, at the end, we identified and collected a total of 104 studies related to HIFt/crossFit training, published in 15 different countries and in 69 different journals between January 1, 2007 and october 31, 2018.
below we describe 6 themes that were constructed through our research, along with several subtopics that identify trends within the compounds of crossFit training research. the 6 main themes were as follows: (1) publication year, (2) country where the research took place, (3) the peer-review journals publishing this type of research, (4) topical areas primarily studied, (5) research design utilized, and (6) characteristics of individuals involved in this training modality.
Publication year Figure 1 shows the number of articles published in peer-reviewed journals through the study period. between 2007 and 2011, a scarcity of studies was published. A technical report was published in 2010 from the command and General Staff college of the U.S. Army, which we believe is the first instance that crossFit training was mentioned in the literature [26] . As this type of publication was outside of the scope of this review, we mention it here, but we do not include it in our analysis. In 2011, the first peer-reviewed article mentioning crossFit training as a form of 'extreme conditioning program' [27] was recorded. Since, the literature has seen an incremental rise in articles published, with 3 in 2012 [28] [29] [30] and in 2013 [31] [32] [33] each. In 2014, the number of publications more than doubled as compared with the previous 2 years, with a total of 7 manuscripts [34] [35] [36] [37] [38] [39] [40] , and that number again doubled in 2015, with 14 articles [3, 6, 9, [41] [42] [43] [44] [45] [46] [47] [48] [49] [50] [51] . the number of papers rose to 22 in 2016 , equalled 24 in 2017 [4, , and increased to 30 at the time of this writing in october, 2018 [2, 7, . As mentioned, as a result of some controversy surrounding several investigators [125] [126] [127] , our analysis did not include 2 articles published in 2013 and in 2014, which were retracted in 2017.
We believe that the initial increase in publications after 2011 may be due in part to the major network broadcast of the 2011 crossFit Games ®, which were initially transmitted by the Entertainment and Sports Programming Network (ESPN) [16] . In addition, there was also an increase in interest in the training modality as the crossFit Games began to recruit more countries and more individuals, as it was made more appealing and open for anyone to qualify for the crossFit Games® through the crossFit Games open® competition. Although there were no statistical analyses conducted to examine differences in publication numbers throughout the years, it is visually recognizable that a vast interest in research related to crossFit training has emerged over the last decade.
research originating country table 1 provides insight to the variance in publications among different countries. this review implies that studies related to crossFit training were completed in a total of 15 countries around the world. the majority of studies were conducted in the United States (66%), brazil (7%), and the United Kingdom (5%), with canada (4%), and Poland and Spain (3% each) rounding out the top five. Publications from the other 9 countries included 1 or 2 papers each in years 2007-2018. thereby, we can see that the majority of the studies conducted over the last decade were performed in the same country where crossFit training originated. Nonetheless, and considering the international phenomenon that crossFit has become both as a brand and training modality over the last decade, we speculate that a greater number of studies, with more heterogeneous populations, will be carried out in the future. Moreover, we believe that as this training modality continues to grow, researchers around the world will be drawn to its appeal and will continue to produce In an attempt to improve the application of our results, we created three topical areas, which were identified from the careful interpretation of the studies included in our review (table 3) . overall, the majority of studies (67%) published within our study period were related to physiological parameters, where the authors were interested in examining training adaptations and physical fitness, performance, and/or injury associated with crossFit training. Studies related to psychological parameters composed a small fraction of the papers reviewed (10%). because it was difficult to differentiate topic areas for some studies, we created an 'other' category, which allowed us to include studies that blended the physiological and psychological topic areas, as well as articles impossible to categorize in any of the two primary topical areas. this category included 20% of the studies reviewed. Additional information for each of the topical areas is discussed below.
Physiological measures
A total of 70 manuscripts focused on studies examining physiological variables, such as oxygen uptake (Vo 2 ), lactate response, body composition, etc. of the studies in this subtopic, all used quantitative designs (70 articles; 100%) and applied experiments (49; 70%) as their method to collect data. Surveys (11; 16%), online document reviews (e.g. medical records, databases) (5; 7%) or other (5; 7%) completed all physiological studies. Among the variables recorded were body composition, performance measures (i.e. power output, muscular strength, cardiovascular endurance, and flexibility), and other physiological mechanisms. overall, all reviewed studies demonstrated improvements in physiological markers, such as work capacity [26, 29] , muscular strength and endurance [28, 29, 58] , as well as decreases is inflammatory cytokines [72] and body weight [36, 54] , among others.
one of the most frequently studied topics seen in our review was the prevalence and incidence of injuries related to HIFt. A total of 14 studies either reported collected data to calculate prevalence and incidence rates or reviewed the available literature related to HIFt and injuries [31, 32, 40, 54, 69, 74, 86, 87, 91, 93, 94, 107, 109, 116] . In addition, several more case studies exist describing injuries occurring within this training modality, which are not included here as they did not meet the inclusion criteria for this study. In the most comprehensive cross-sectional research, which will provide additional insight to the potential benefits of crossFit among more diverse populations.
Peer-reviewed journals table 2 includes the various journals that published manuscripts related to crossFit training between 2007 and 2018. During this time, we discovered 69 different journals that published at least 1 article, with only a few with multiple manuscripts related to this training modality. considering its aims, it is not surprising the journal of 'Sports' has the largest number of articles published: 10. this is in part the result of a special issue related to HIFt/crossFit training, which was published in 2018. the 'orthopaedic Journal of Sports Medicine,' 'Journal of Sports Medicine and Physical Fitness,' and 'Journal of Strength and conditioning research' follow with 4 publications each, and several others have 3 or 2. Aside from the first 4 journals mentioned, it is obvious that there is a lack of publication density in any particular journal, which may be potentially suggestive of a possible editorial bias related to this type of research considering the controversy surrounding several retracted studies [126, 127] . Additionally, it seems that journals with a focus related to exercise science, conditioning, or medicine are more likely to publish this type of research. Nonetheless, we believe that this may be simply related to and driven by the topical areas of research that had been studied thus far. study, Feito et al. [109] assessed the incidence of injuries among over 3000 crossFit participants from around the world over a 4-year period. the researchers conclude that crossFit training 'seems to be a safe exercise program that has provided an avenue for thousands of people around the world to become physically active' (p. 5). Moreover, the authors suggested that males were more likely to report an injury than females, and those engaging in the modality less than 3 days per week and with less than 1 year of experience were at greatest risks of reporting an injury. In summary, the currently available evidence supports Feito et al.'s claim that crossFit training is relatively safe; the injury rates, ranging between 2 and 3 injuries per 1000 hours of training [32, 40, 69, 87, 91, 103] , are similar to traditional training programs.
Psychological measures
the psychological subtopic was represented by studies that focused on psychological measures, such as enjoyment, adherence, autonomy, etc. A total of 13 (13%) articles were included in this subtopic, and the majority used quantitative designs (11 articles; 84%), with surveys (6 articles; 60%) being the main method of collecting data. General themes consisted of adherence, environment, and body image. Heinrich et al. [36] compared a crossFit training-based program with aerobic/resistance training (Art) and even though body composition changes were not observed, those who engaged in the crossFit training program spent significantly less time exercising per week, while demonstrating greater enjoyment, and were more likely to continue with the exercise program than those in the Art group. Similarly, Dawson [3] postulated that crossFit training provided an opportunity for self-improvement and reinvention of one's body, while maintaining a sense of autonomy. Meanwhile, Davies et al. [56] explored the issue of need satisfaction among crossFit training participants and demonstrated that those who attended more frequently had significantly higher levels of basic need satisfaction across all three needs (e.g. autonomy, relatedness, and competence). the authors reported that these three basic needs explained over 38% of the variance in autonomous regulation, which provided the first empirical evidence of the connections between basic psychological need satisfaction and self-determined regulation toward crossFit training.
Whiteman-Sandland et al. [2] examined the role of social capital and community among crossFit participants and demonstrated that those engaged in crossFit training were more likely to bond with others and had a greater sense of community belongingness compared with more traditional gym members. Nonetheless, the authors were unable to show that this sense of belongingness was a significant predictor of attendance, suggesting that social capital and community belongingness did not increase adherence among their study participants. Fisher et al. [83] posited that the motives to engage in crossFit training might be similar to those seen in sport participation, and thus facilitated long-term adherence compared with other resistance training programs. their findings provided additional evidence that those engaged in crossFit training were more apt to be motivated by intrinsic factors, such as enjoyment, challenge, and affiliation, while those engaged in more traditional training programs were more driven by health-related motives, such as positive health, ill-health avoidance, and weight management. Similarly, Feito et al. [112] explored participant's motives to engage in crossFit training on the basis of their training frequency. overall, these authors reported significantly higher intrinsic motivation (i.e. enjoyment, challenge, affiliation, etc.) among those who trained more frequently, whereas those training less frequently were more extrinsically motivated. Additionally, box et al. [100] investigated how mood changed throughout 5 weeks of an online competition and with each successive workout. they showed that consecutive weeks of performing at the competition level did not significantly alter mood prior to the competition workouts [100] .
Other measures this subtopic consisted of 21 studies [2, 7, 9, 27, 30, 33, 48-50, 67, 72, 73, 75, 85, 90, 98, 114, 118, 120] that looked at a variety of topics related to HIFt/crossFit training, which could not be classified as either physiological or psychological. the majority of these articles utilized a quantitative design (9 articles; 43%). Some of the themes in this subtopic included the use of crossFit training as an educational tool, gender issues related to this training modality, as well as a look at crossFit coaches' demographics and the use of crossFit training in the classroom as a teaching tool. Sibley [30] explained how this training modality could be implemented within a physical education curriculum among high school students. the purpose of this article was more pedagogical in nature and did not involve any hypothesis testing; it explained how the authors had incorporated the parts of this training program into a course. In 2015, Knapp [9] applied a content analysis approach to examine the amount of visual coverage between male and female athletes within the 'crossFit Journal'. After reviewing over 2100 photographs, the author concluded that even though males seemed to have greater representation in the 'crossFit Journal,' gender inclusivity continued to increase with more female athletes being highlight as strong and powerful athletes. Waryasz et al. [72] and Maxwell et al. [90] provided insight to the level of education among a group of crossFit coaches as related to exercise programming and nutrition, respectively.
research design
We also examined the research methodologies of each study to examine the heterogeneity of research designs. on the basis of our review and in line with the hospitality and tourism discipline, which we used as the basis for this study, we found that research related to crossFit training tended to be empirical in nature, with the vast majority of articles using quantitative research designs (87%) (table 3). In terms of data collection, experimental research design was the most prevalent with 52% of studies, followed by survey methods (20%). We created a category of 'other' for those studies in which the authors did not provide insight to the type of tool used to collect data or used other methodological approaches that did not fit the categories that the authors of the present study created (i.e. images); a total of 21 studies (19%) fit this category. of the studies reviewed, 7 (7%) utilized online documents (i.e. online databases, medical records) and 1 study [122] used interviews to examine the factors that promoted participation in crossFit training among pregnant women. because of the nature of crossFit training, it makes sense that experimental designs are most common.
taking a closer look at study designs, we saw that the majority of studies were cross-sectional in nature (61%), followed by reviews (12%), and longitudinal study designs (11%) ( injury incidence. of those that included review methodologies, only 1 provided a meta-analysis approach [103] ; however, the interpretation of the meta-analysis related to benefits or risks of HIFt/crossFit training was inconclusive as a small number of studies were included in the analysis. Further studies of this nature should be conducted to accurately assess the potential benefits and risks of this training modality. overall, 11 studies included longitudinal designs to evaluate a number of physiological and psychological variables. Studies were designed to follow participants anywhere between 5 and 16 weeks, with the vast majority applying an 8-or 12-week follow-up. Feito et al. [111] conducted the longest study available at the time of this writing. However, of the 53 participants enrolled, only 26 completed post-testing, which resulted in nearly a 50% drop-out rate. Even though this dropout rate is not uncommon in unsupervised environments [128] , it provides insight to the difficulty of keeping participants enrolled in this type of longitudinal studies. Albeit these results, Heinrich et al. [36, 45] , in two independent studies, reported 75% adherence to a HIFt program among overweight/obese individuals (8 weeks) and cancer patients (5 weeks). Lastly, carnes et al. [101] were able to achieve 80% adherence to their 12-week comparison of training modes. However, unlike in the studies by Feito et al. [111] and Heinrich et al. [36, 45] , these participants were recreational distance runners, who had covered more than 16 km per week for the previous 3 months, which may limit comparisons regarding participation, as these individuals had already been exercising prior to enrolment. Nonetheless, the findings from Heinrich et al. [36, 45] are encouraging as more and more individuals struggle to meet exercise guidelines.
Discussion over the last decade, crossFit training has developed a comfortable niche within the fitness industry, and has differentiated its own position and audience from other types of training modalities. the increase in participation and overall interest has highlighted a significant growth in research, and has provided additional needs for future research within the field. considering the rise in popularity of crossFit training over the last decade, both as a worldwide brand and a training program, the aims of this content analysis were to (1) examine the current state of the literature related to this training modality, (2) synthesize the available research emphasizing the most popular topics and trends, and (3) discuss relevant similarities and distinctions among studies, as well as propose potential directions for future research.
Forming a clear picture of the research state of a certain topic requires periodical monitoring of its progress [24] . therefore, the present study provides valuable contributions to the research literature in several ways. to our knowledge, and on the basis of our findings, this is the first study to provide a comprehensive review of the current literature and draw a big picture of research related to HIFt/crossFit training over the last decade. Although several studies have focused on the physiological and psychological impact of HIFt/crossFit training, and several systematic reviews exist, no other study has investigated the research concepts and trends related specifically to this training modality. As crossFit training continues to gain popularity among exercisers and practitioners, scholars have a need to continue to gain additional insights from this unique research area. Moreover, we believe that this work has created a roadmap related to the emerging trends specific to this training modality to be applied in future research.
the findings of the current study show that although HIFt/crossFit training has gained significant popularity within the fitness industry, limited progress has been made in researching this modality over the last decade, which reveals a need for continued efforts to be made to improve the width and breadth of this area of research. As an optimistic analysis of the literature, this content analysis shows that HIFt/crossFit training research is in its infancy with a total of 104 full-length, peer-reviewed research articles among 69 different journals. to put this in perspective, a quick look at the term 'high-intensity interval training' in PubMed ® (pubmed.gov) yielded over 1700 studies during the time frame covered by this content analysis. Again, suggesting that although the research related to HIFt/crossFit training has increased, it is still only a fraction of other research in a similar area. It is logical that most studies focus on physiological parameters but there remains a need for current and future researchers to expand the scope of their investigation to allow for a deeper understanding of HIFt/crossFit training. More specifically, most of the physiological studies reviewed use small sample sizes to draw conclusions so there is a need for randomized control trials that would provide comparisons with other types of training modalities (i.e. high-intensity interval training) to accurately determine the effectiveness of these types of programs. Additionally, there is a necessity to include clinical populations in future studies to assess the effectiveness of this type of training modality in other populations. Also, it is important to better understand the role of this training modality in exercise adherence promotion as physical inactivity continues to be a significant risk factor for many chronic conditions in the US [129] and around the globe [130] .
the results of the present investigation suggest that scholars and professionals interested in this type of training modality have limited peer-reviewed research to focus on, and future research in the area could have a significant impact to advance the field. this study provides empirical evidence that the field of HIFt modalities and, more specifically, crossFit training, is falling short of providing literature representative of the exponential growth of this specific training modality. While some good work has been completed, there is definitely additional effort that should be taken to better understand how crossFit training may be different from other training modalities, elucidate the acute and potential chronic adaptations to this type of training, as well as determine how this type of training my impact an individual's behaviour related to physical activity and exercise. While it is not the intent of this article to focus on why HIFt/crossFit training research is poorly represented within the literature, it is clear that additional studies are needed to increase research productivity in this area. An argument can be made that academics and journal editors are fearful of conducting and publishing this type of research, considering the controversy related to several publications [126, 127] ; however, authors should bear the responsibility to conduct all studies within the ethical purviews of academic writing [131] and editors should maintain standards that would provide accountability for further investigation that would shape the future of HIFt-related research. the authors are hopeful that this study will serve as a facilitator to encourage academicians in the field of exercise science, performance, and kinesiology overall to conduct additional research with a focus on HIFt/crossFit training. taking into account its growth in popularity over the last decade and the documented physiological and psychological effects of participating in this training modality, along with the trillions spent annually in health care cost related to chronic and mental health [132] , it is important to highlight training modalities that provide significant physiological and psychological benefits, as well as promote exercise adherence in order to engage more individuals in an active lifestyle.
Although we have attempted to conduct this research with the greatest level of accuracy, it is not exempt from limitations. Primarily, we were interested in examining literature related to HIFt/crossFit training; thus, our research did not include other training modalities, such as high-intensity interval training, or other functional style types of training. As such, the classifications and trends created in the study may not be generalizable to all other high-intensity modalities. Future research should include these other modalities and delineate a great scope of this type of training.
Conclusions on a practical level, this study identified research topics and methods used to investigate this relatively new type of exercise training in order to facilitate collaborations among scholars and practitioners interested in HIFt modalities to create new lines of research in this area. these collaborations have the potential to not only enhance the knowledge base in the field, but also facilitate both qualitative and quantitative research related to crossFit training as it currently appears disjointed and unrelated. therefore, as this training modality continues to grow, we would recommend the development of a model or an agenda for research to guide scholars, practitioners, and researchers in addressing gaps of research within HIFt modalities, specifically crossFit training.
overall, this study identifies the current state of research related to HIFt/crossFit training over the last decade and offers a catalyst to move forward with the aim of advancing the body of literature unique to this training modality. Undeniably, there is no shortage of possible future research topics for all subfields within the discipline. to date, this research has made significant contributions in the development, articulation, improvement, and synthesis of HIFt concepts, yet additional studies are needed to elucidate how HIFt/ crossFit training may differ from other, more traditional training programs. Nonetheless, it important to note the necessary divergence from the term 'extreme conditioning training' that was first given to this type of training in 2011 [27] . the current evidence no longer supports the classification of 'extreme' for this type of training, as several studies [42, 43, 47] have demonstrated that the intensities typically used in this type of training are within the established exercise prescription guidelines set forth by the American college of Sports Medicine [133] . As such, HIFt/crossFit training does not have to be any more 'extreme' than traditional high-intensity interval training protocols.
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